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SO FAR : -

ORIGINS Of HOLOGRAPHY + ITS BASICS ( HELLER )
HOLOGRAPHT ANDCFT ( OAS )
HOLOGRAPHY

,
GRAVITT AND QUANTUM INFO ( JEFFERSON )

TODAY :

HOLOGRAPHY AS A TOOL :

( CERTAIN ) QFTS - ( CERTAIN ) DYNAMICAL

EMERGENCE
SPACETIMES

of SPACETIME

ONE CAN ALSO 00 THE OPPOSITE :

CHALLENGING SOLUTIONS OF EINSTEIN

QFT CALCULATION GM EQS .
with A. < 0

TOOL .  + MATTER

( EONCEPTUALLT WELL - ( NOT WELL-DEFINED BY

DEFINED AT THE MICRO ITSELF AT THE
'

MICRO
LEVEL BUT HARD 1 N' PRACTICE ) LEVEL BUT " EAST

"

WHEN JUST USINGGRAVITD
VAST LANDSCAPE OF DEVELOPMENTS

FOCUS HERE : NON - EQUILIBRIUM PHYSICS
OF QUARK - GLDON PLASMA ( QGP)

WHT : BECAUSE WE ACTIVELT PURSUE THIS
DIRECTION HERE

.
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IDEA : BLACK HOLES REPRESENT EQUILIBRIUM PLASMA
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CENTRAL CHARGE c
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FOR 01=3+1 HOLOGRAPHIC SUCNC ) YANG - Mills

THEORIES ( E.G. F- 4 SYM )
, can NE

.

THIS

MEANS SYSTEM HAS ACCESS TO GLUONIC

DEGREES OF FREEDOM → DECONFINEMENT
→ " QGP

"

PHASE

* ONE CAN MAKE IT EVEN MORE PRECISE USING

WILSON LOOPS -8 GOOGLE
" HOLOGRAPHIC

Wilson LOOPS " AND RELETEO QUERIES

WHAT KIND OF SYSTEMS ARE THEY ?

IMAGINE THE FOLLOWING EXPERIMENT

situate '¥.io#g&WogiiEnE.YfeooiignnF*e

LET'S LOOK AT THE EQUILIBRATION PART
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BH Horizon
AT THE BORT ( SINCE ]=O)isA PERFECT

ABSORBER -8 INGOING

BORY CONDITIONS FOR Y

↳
tonite

.=o+/...NON - STANDARD EIGENVALUE PROBLEM

FOR W 's → QUASINONAL MOOES

loryA - MANT COMPLEXSOLUTIONS FOR w( k )
WITH IM ( w ) < 0

FOR Y REPESENTING 8gab WE

SEEN
THE FOLLOWING :

|m(w)/T
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THE FACT THAT WE OBSERVED EQUILIBRATION
IMPLIES PRESENCE Of INTERACTIONS IN

AN UNDERLYING QFT . KEY QUESTION :

WHAT is THE

INTERACTION
STRENGTH ?

lm( w ) RESPONSIBLE FOR DISSIPATION
NO INTERACTIONS-D JUST Oscillations from Re(w)

SMALLINTERACTION STRENGTH _plm(w)KRe(w)
IQUASIPARTI C DES)

HOLOGRAPHY → 1m(w)=O(Re(w))
INTERPRETATION : HOLOGRAPHIC ( [E. WITH

2- DERIVATIVE GRAVITY DUALS ) QFTS ARE
ALL STRONGLY INTERACTING

THIS CAN BE CONFIRMED / DERIVED USING
STRING THEORY METHODS

SIGNIFICANT INTEREBT IN

=
WHERE

OOES
APPLICATIONS STEM FROM ?

it is JUST PLAIN HARD TO DO ABINITO

CALCULATIONS IN STRONGLYCOUPLEBQFTTS

Im ( w ) FOR TRANSIENT _p
Equilibration

RATES

HERE : SMALL k EXPANSION OFw(h)→ TRANSPORT
FOR HYDRO PROPERTIES

C E. 6.215=11 (4¥
BOTH of CRUCIAL INTEREST FOR QCO in THE context

or HEAVT ION Collisions AT RHIC AND LHC
.


